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Abstract of JP7222588 

PURPOSE:To obtain a new cytoplasmic male 
sterility recovering gene useful for genetically 
diagnosing the presence of a rice cytoplasmic 
male-sterile character. 

CONSTITUTION This method for diagnosing 
the presence of a rice cytoplasmic male-sterile 
character is to use a base sequence of 
1 137bp, having a base sequence expressed 
by the formula and specific for a cytoplasmic 
male sterility recovering line related to a 
cytoplasmic male sterility recovering gene in 
the rice cytoplasmic male sterility recovering 
line. The base sequence is obtained by 
carrying out the polymerase chain reaction 
(PCR) of a genomic DNA of a male-sterile rice 
T65-R line with combined random amplified 
polymorphic DNA(RAPD) primers of 
GAGGGAAGAGG and GAGGGAAGAGC and 
isolating the amplified specific fragment of 
1 .1 kb according to an agarose gel 
electrophoresis. 
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[ffif&n a* mmmtm^mmm ate? * a 
tt©**a*n *«s cctftje Djfffir * « „ 



1 

awtctta-r s c 4 k j: g , a *mmmm^mm<D 

ftffll>T P C R <fc 0 ^ * *V A D N A <DMBrFWtK<D 

mm*m\ 4 nmmmm^mmum^mt>&m 
i . 1Kb (ommffiiowwfitz s nfc*>5*>fc ^ 9 , 

ft 1 . 1Kb ©tt3iiBja*sBS?u## i ©ttSKWtr & & 

[ It^Jl 4 3 5 4 6 ©*a»BB?iJCD 77^v- 

ftJBor P c R cc J: o * *v a d N ACDitfeT- mn<D 
6Kb ©ttSIBM©***** 3 ft/c^^C J: 0 . -Y * 

ft 0 . 6Kb ©ttJSlBW#KM*9 9 ©ttfflKflJr* £ 20 

[ if^g 6 3 bb^j*-"* 7 4 8 <Dmmin(o 754*?- 

HBtrn^ 4 zmmmkm^ffimmmfc^cmibz 
mo . 6 k bcDSsae?^Sf«^^$n/c^s^tcj: 

^ o . 6Kb (Di&mm&mzm^ 2 <Dt&mmn~e$> 
[ wmbb 1 0 3 mm^ 2 Kmr . ^ ^o^miHMt 

ti»3»ll 13 >f *^ADNA3&W*<D^fc9f#6 

n a r+ft it 't^Ul L/ r ±rS k * tcvimmft cc s * ft & 40 

©"C* S»5RJg 2 - 7 (DMtl^ 1 ^CD^r£ 0 
[AWD&MftHH] 
[0 0 0 1 3 

[0 0 0 2 3 

3 fflfBKtttt^Rs (cms) nmmm 



#I8¥7 - 2 2 2 5 8 8 

2 

•3 r IE* & 7E»<z>»a*sft9 tf h ft , 4 ft a 31 

y ^ h\ fi (" x7 9>" ) iro tc-r^4 

J: ^ p D aW^f^±*r 4 c i 3&s* < * 6*0 e 1* 5 . 

[0003] u^um, a*«»fls«r*a-Y*K: 

cc « . a taw a /t tfnt jsw*« -/ * mm^m 
m amm) tt*%im4 *mtmc&w %mh^<Dtt 

^®^/ci*m^M, K7EB#KBtc7E^#lCD7E*94 

[0 0 0 43 "*cr. -Y*©J:9&aK*fl!fP»rfe»lt 

mmffi (*ft*ftA -line, B-l ine, toitf 
R - 1 i n einf^) ©3 oco^ftffll^c r^ffij 

it. f t ^ ^iiaiitt^Mi ( a ^ a > ) 

*ffir*h^^£*0«^fStt"CIB^ac 4«cft« 

It^ftSWJiWBWr*. */c, CO»ffl*»« 
'pmtmmc^ffiZ ftfiSBM^FSft «0©BH-C«tt 
^<^*3Witoti4ftif<DHHja3&J*4. §6tc, ft 
WftWKftTTfcabtc WtftffiS»4*^-r ft SOsiWtt 

*»6ftTl»fc B 
[0 00 5 3 



(3) 

3 

[0 0 0 6 ] 

T£;W£tcJ:05i/&£ft&o feTF\ ^mtta%, 

[ 0 0 0 7 ] 1 9 9 0^CfgS^n/c7>^AWI^ 
DNA (RAPD) ft?tiT^«jteW^#^^fi^2gcD 
^(Dr B 1^M^I^^^<^^^Wr$>^ 0 cftte, is io 
i*10bpH<!f©*-OPCR (tfy^-HzS^tft 

/cifttPCR«f^^ -@©PCRt^4lig 
CDD N A Bf^flWI 3 ft£ c ©AMI©;* # - >#fl 

C ft ?> % P C R <D V 5 A v - 1 L X ffl I »4 C £ J: o T 
4>tt< it 3 2 0 0 6[)BEP*y-/A±K:oW4Ci3WT 
££ e 20 

[0008] #5mm&^jyv * f^xor^-y > 

RAPD ft¥#Tffi&c £ R 5 ^ >«f«W&*IMB' , « * ^ > * 

^-/v.-WtPCR *fr& o > R ^ > 

MmWttflMKJtasW 6 ft & C £ 6 * tftofc. 

rar^^^-Yv-^EHHo^ffirsc^cbi^o Wis ft 
fccti6©KJt*©*>©*. ittt^aBfiae?- (ri 30 

[0 00 9 ] L*Pl>&#6, RAPD^CjcStftaffi-C 
lOme rlg©i)Km^7^-^UTl 
0»T--y >^aS^OPCRJ5fi> ; g:tf^:^o ^<D/c 
es6, PCR^cj:or^^(7)^«^l!iTjt©Wi^m^ft 40 

c<DX&*m^xmm®mmfc*<Dffi£*Bnm®± 

[0010] (l)RAP DffitC A4attt>FfSllfJl»tt 50 
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4 

*s j: cJ9N«tt^aisia»«i5 ^ -e ft *ft *f»kj & K >t 
icfiBS i^t^ - ^mcdk y y a z> A * 

6 5§i^>f ^i-f^t^^Ch i n s u r ah 
B o r o II CD^I2^ J: 0 f« 6 ftfcflttt^e-Y * T 6 
5-A*«ti, Cft&C-Ofw ijWlA *amVSJ»K.& 

{c«fc4Hb*IB*7H**aSC:4«:J:-3r»6*iteT6 

5 - Aofcttiafcae^*!^ »»PKK*fittWWK 

«£-?«ttT 6 5- R 3^305^*4. 

[0 0 1 1 ] Cft60 2o©*M*©-f **>6Ro & e r 
siBendi ch (Rogers, SO. a 

nd Bend i ch, AJ. , Plant Mo 

1. Biol. 5:69-76) frcfi£l>, ^VADN 
A£}tf]ttiUfc 0 t#6ftfcDNA*SJSW**<b L/T, 

3ftTt,>£*5<fc-e8 0 0g©RAPD^^-©*tl 
fMPC R^-f^i lt^n>t±©S*WI 

mtt«:fie->rstf;*fftt-3ft:. t65-a£t6 5-r 
<D~~o<Dmffi<Dys a d n A«*attHts«e^ cdmmo 
M^ae^i^t^-c^ffir^-si^^eft-So ^o/c 

M 3 ft/tBTrJt i ettmaaifc? 4 on Xffi I » * 4 
C<b#7n»8i3ft£o RAPD77^v-»/cPCR 

©SJ^^aaffifS^frttOTtoifc D 1 0 m 

M Tris-HCl ( P H 8 . 3), 50 mM KC 
1, 2mM MgCl 2) 0. 001% gela 
tin, -eft-eft 1 0 0 MMtDd ATP, dCTP, 
dGTPfcJctfd TTP. 5 b'n^ejKD 1 0 - b a s 
e*^ft-5^7^v-DNA, 25 ng(7)^^V 
AD N A , la-?KDTaq DNA polym 
erase (^fBa*4C^tt«»«iJ: OIHIA) 

^tt2 5 m nc a-si^ccTK^wtisufc, sj£*-f^^ 

94°C1^, 40°C1^ 7 2"C2^->, CDi^OiMU 
*4 5@traofc« k 7 2°C10^, -e(D^4 0 CT«^ 
b/c PCRRCBCiPe rkin-Elmer-Cet 
u s DNA Thermal Cycler 4 80i 

%&mi>tc 0 7 o u i cD^pp^jbA^mr 

DNA^^^7KJl^i|l|ffiU/c 0 f#6ftfeDNA*«<0 9 
%2 0 m 1 ^ffi 1 7 - X y JUMi^tT^C C ^ , 
*MI 3 ft/c|tTr>i-CDft?W^^Si L tc 0 Ttlu-X IfJimm 
^cfflb^C urrent Protocol sin Mo 

lecular Biolog y &Cf24&$ftTi,>£;frffi 
CCf^^fO. 5 w g/m 1 ©x? ^ 
is2. 2 b%TJ3u-ZX\ TAE^'^7-(pH 
7 . 6) *tioov xm 3 PSPdjm^Ilb^tf r> fc„ 

[0 0 12] ^»<D^-fv-«rfflLir»*I3ftfcWr 
Wtt— o©5fitt©ffflr±< ^#f£&6ft&;fr oft:, U*> 



C4) 

5 

U L-0677>f7- (5' -GAGGGAAGA 
G) *ffll»fci#tCttT6 5-R»tt«F»Wftl . Ik 
b ©A^ 3 (Ull), AJ-0877-^ 

(5' -GTGCTCCCTC) Sfli^fci 
T6 5-A»JK«SWfc»«3ft*0. 6kb©At5 
SrWTSBfJt* 4 (0 2), lK^fr©ft«K:**W3*i4 

tea 

[0013] ( 2 ) mit^mmmticmmmtemfto 

BuS*C:fol>TiB*RL/tT6 5 - RtCtelvc L - 0 6?'^ 
^-iJB^TWBSti* 1. 1 kb<D#S««rm*T 

^/D-^y;niWMff^ -oxmmb. aaa* # y * 

£ U^-^- K+^"— tf4rfflt»"C y >B£ j fbU/c&£, 

5 FpUC 1 9©H i nc I I SBfiMC £ P #U 

/c 8 tffcft/c^J* 5 FpL06 Rteoi>Tffl|RB8frtO 

EyU4«5£l/fc. cfttej; orf#6ftfc«SE^J4E?»J 
#-5fHC^T 0 CCDiB^i*, GenBank DNAf 

[0014] ( 3 ) f^14[lffl^®c^^»rmi«ffl^7 

4SL06AA (5' -GAGGGAAGAGG (Sfi?iJ 30 
##3) ) ^t>'L0 6AB (5' -GAGGGAAG 
AGC (EyU##4) ) (D77-/v-0ffi^t'CPCR 

4°C1?3\ 4 5°C 7 2°C 2^CD1t^^;b<&4 

5 0l*Oiil,;fc8L 7 2°Cri 0^IW^b/c o C(DP 

c r cc j: s*werw, ttttBttse^Kttccttiim&iK 

#s, swt-ra i . i k b <Dmmmwiftftm&ffi < *t»§ 

3 6cc k ssi^&^f^a^* (fitt 40 
laaaeT-sw-rs) wiSi/cyyADNA^^ 

rHatCDPCRitra-afciC*. CCDl. lkbBf)t 
A D N A * JBl >T P C R *frtt o fcW^K: tt£ < K>t<7) 

ycPCR*tfaofcj»-&cct^ waoL-oe^-f^ 

- ( 1 Ome r ) Jtttl/C , ##SW*i 
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6 

[ 0 0 1 5 ] 3 e>tc v mimmmm^mmcmE^n 

41. 1 k bWrM-OttaSEJUSrfciM:. 2 0merrt>6 
&&7 B ^ v-7«®&£)SL/c 0 cn^^-fv- 
*«^ftcfi*-&to-ttrPCR*ff«i:o/to pcrcdsjS 

mmm^-TK. 94-ci^ 55t 

2fl\ 7 2°C353\ &nt3 0V J 2 MC£mUtc 0 ^<D 
*SS* 1 0 i©|fl^©^L 0 6 R AfcJ:^L 0 6 R 
R©2«G>:/^-fv- (JfiaiB^J:5' -TTGACG 
CCTTCGTCCTCTAC (E?tl##5 ) teiCf 
5' -AGACGTAAC AAGATGATCGA (12 

Htt*K«:«F*Wao . 6 k b F©#*tf»H3*ifc 
(13 3) o 3€>&c\ 3*?*3S:^>f-f*8©^* (tt 

C>Tp|«CDPCR*tf&o/c<hC4, CCD0. 6 k b Wf 

mc^-r^;^ F^iffisn^ci^ffifssn/c. — 

N A *« I » "C P C R *ff «t ^ < KJtcDittM 

CR*tfttofc»^K:«» 9rji#OL~ 0 6 t/^-f 
(1 Ome r) tffll^#ffiiJt«L/T. #ttHtt*tt«l 

fc. 

[0 0 16] C(OPCRCcJ:r>rlj}iH3n/t»f^»Sfr« 
r^/c©i|5ltIiC#gt4tfai^ 77^;F PUC 
1 9lC;7n-~>^U tt«B9U*%£Lfc <E?U## 
9) . f#i6*afc**EWttpL0 6R«:**n4 1. 1 

k b <omft<D— mcftmi,xi,>tc 0 c ©KW-BwracD 

1. 1 k b K^CD— 0 , COO. 6kb»>t£t£ 

U6t?*&. 36&CCCDL0 6RA:fo<fctfL0 6RRCD2 
oco ^ A *i|fl*^to-&ft: P CRCCJ: SttS£*fT«t 

[0017] ( 4 ) mm^mmmmwmtmK 
(omm^mmm 

ma) aicteuTE»i/teT 6 5 - aic^ta j - 

7'7^5FpUC19(DHinc I I SPffitC ^P--> 
^U/c„ f#6n^7^^ FpA J 08ACCOl>rWH 
WSRW»r»ia*ffiJiJEUfc. 3 6«c ? r * + 2^SK:J: 

^IB?'J#-^ 2 tC7n"T o C (DlB?iJ^r , GenBank D 

*r«c*^©tti»»fa&ttllEW'C*ac: isst-r. 

[0018] ( 5 ) ^IMBtKXtmWQRfr^llAI^ 



7 

b<ttc, s4tt@«»tt©te^cie* o fc<D t mm ^ 

^v-©5fc&*K#fc. aj-0877-/7-»^ 
**U9>AA J - 0 8 ^^v-(D3feft«:J:»3^Bft»r>T- 

[0019] mmmm^<D^mim^ ^i^Aj-os 

1 ltt£*>6ft&A J 08AA (5' -GTGCTCC 
CTCC (KBI##7 ) ) fci^AJ 0 8 AB (5' - 
GTGCTCCCTCT (KMfrff 8 ) ) (D^U*?- 
C[>jH^i*rPCR*tftt-3fct|^C. *fe5»*<fc<#ia 

9 4 °C 1£\ 4 5 °C 1 7 2 °C 

#Mfi»*Lfc. COPCRtcJ:Slft3E"Ctt. ^SittBffl 

WKIWfiSKWdShfc (H4). 3 6tc, 3£<T 

*ftp+#~#«©-/* (UttHtBieT-swLaio 

^6iiL/c^VADNA^^tai©PCR^ 
o/ciC^, C(D0. 6 k b»f>T-tc*fj£-r^A> K*Uf 

tt@««f£^£W"r£) ^ADNASffll^PCR* 

ia©L-0 6 77^v- ( 1 Ome r ) 
*ttttt«l>r. #*mWflM>*> K©*#**>tf>T4> 

[0 0 2 0 ] C©PCRCC<fcoritf*B3n/t»r>T-6*B(r^ 
■ca^fc©iH«tC*Bt*fTttl^ «^5F pUC 

10). »6tifcttlKia^J«pA J 0 8Atcft*n4 
0. 6 k bCDVftftlcWf&lsX^tc. -fftfo^ cn^CD 

mcte^gSfr&fafefmm-C&Zo 3 6 tCC <D A J - 
0 8 AAfc^'A J - 0 8AB©2o©7 p 7>f*7-4I 
PCRfCct StftS*fT& o fcW^tCtt, A * 

ttc<D0. 6 k b©IR>fTWl!WI3n*Ci**BLfc. 
[0 0 2 1 ] ( 6 ) ttttBUDRMM£4£a>mfl!f t 



(5) §^7 - 2 2 2 5 8 8 

8 

NA©}atUffi©B!»fc4ttWL/fc- Thompson^ 
<Z>^?£ ( N u c 1 Acids Res. 19:13 
4 9, 1 99 1 ) Sr#*«CUfc. *f, 5mmE3*< 

*K:tfcA,-CjTfcl8S % tltlttC 400/Li 1 CD 2 0 0 raM 
Tris-HCl-250mM NaCI-25mM 
EDTA-0. 5% SDS4SPX., t/^* * 

I, fc a COM*, ^*<DS! 
10 fimti. 1^6WCt<S„ CM 1 5, 0 0 0 r 
p mr 1 ^IBjiiCv»lllLT±»«C#fc^»ttI^**« 
Ltc a 

[0 0 2 2] ChS:PCRffl0t>^ib, C(Dv^ 

ui^pcRm^o pcR®£^wa«©wpt* 

/c„ ^»SR(D^B-^©PCR<fc«HEIi;r*S 
(lOmM Tris~HCl (pH 8. 3) v 50 
raM KCK 2mM MgC12, 0. 001% g 
elatin, 100//M dNTP ( d AT P, d 
20 TTP, dGTP, dCTP mixture), 5 
pM each primer, 25 n g temp 
late DNA, 1 unit Ampli-Taq 
DNA polymerase),, %j£$&ffit£Cti*> 
<D*)-t57°U-?-, f>^l/-hDNA^J:t>Sf» 

#L/c 0 mjxM^H2 5 0 0 /21^100 V >7)]&tc 

Zm^CtX. L06RA (5' -TTGACGCCTT 
CGTCCTCTAC (H29»J##5) ) te^CXLO 6R 
30 R (5' - AGACGTAAC AAGATGATCGA 
(BBjaj##6) ) <D2-XD7'Uv-*m\ 9 4°C1 
^ 5 5°C lfl\ 7 2°C 2#(DU--f£;U*3 OEM 
DMbfcf&s 7 2 'CI 0»"C«»lxfc. ?HM£lelfXffitt 
«faWWrK-**W"r4»^«ctt, AJ08AA(5' - 
GTGCTCCCTCC (gc^J##7) ) teitfA J 0 
8 A B (5' -GTGCTCCCTCT (E5U## 
8) ) ©2o(D77>f7-» 1 9 4°C 1#, 4 5 
°C lfl\ 7 2°C 2 5}©t^^;^4 5&f|^ill/c 

40 wnfni5Mi^ti. 5%or*a-xw 
[ 0 0 2 3 ] cti^o^-fv^tc^^ra 

ift"9/Co 

[0 0 2 4] 

[HUM] JMTCC, *^O^ffiCCJ:0lttt[plffl^<t 
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;raa-Y*^#E («M4@8cafe?-*WL&io . atom 

r v L - 0 6 R A £ L - 0 6 RR0fIpt"C\ 
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*AJ-08AA£AJ - 0 8AB©l^tt\ ftttEltM 
»tt*j<t ^HSttEia^tt©^© PGR fcfftt ofci 

1 ] o 

[0 0 2 5] 
[*1 ] 



sm (mm) & time* mmmmmmMo^m 

(D^M L-06-XY A3-08-XY 



T65-A 
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T65-R 




+ 




IR24 




+ 




IR36 


$>K> 


+ 




IR8 




+ 




IR9761 




+ 




Chinsurah Boro II 




+ 






ft*) 


+ 






h*) 


+ 






ttU 




+ 


rsv'k* 'J 






+ 


* X b # U 


fcb 




+ 




Kb 




+ 




Kb 




+ 








+ 



[0 02 6 ] XIIW2 

F 2 fMffit <£ 4 f$ AftKJt <!: $St4HfS jlfcT- <b <D jSG W 
mFi&cDP CR77^vhcJ: o tiitMSIW^ WIS 

*s+#~*m&F&&9. (T6 5-A) zmtti,. c 
Mcm±®mfei£ : F*&irz>j>7 £ -< tf&m (mtc4 

2R> ©re»*3SSSbfco *©*S*f#6tifca^**8iS 
U 248tt©F2«^«r#fc. CWb<DF 2«^f*» 
II, airtt«l/c fl F2««*6DNA4«Hi 

fc£C4* fe<t^3 : l<Dm&r\ mmtM&&rF*m 

m 6 tizmmfo 4 i > raws £ & k i 



*> , ^@PB» U fc P C R CC <fc 4 ftttlsiaBRffifc J: 09f fS 

M&c *so«a^c«i5Er 4 c t * pjttr * 4 c t &w h & 

[0 02 7] 

50 Cft6*«#lW*C«*l*4PCR:/^v-* 



(7) nmW-7 - 2 2 2 5 8 8 

11 12 
ftSEU cnJCcfc-S«FSfl«JWr>T-co«Hi*ffi*BB#Bb, 56 * [ 0 0 2 9 ] EW*# : 1 
m<D5Zmcm~itci><DX*$>Z> D Ltcft^T:, *^<Z)^ 1B?0£>S£ : 1137 

mmmte£mm^ffi®mmm®^ti^ft*#mfcn mob : 2 *m 

«fc 4 ^ V » K V * CO*a^®C<Dp a pHtftS eh d°d @B?'JCD^II : qenomi c DMA 

JMREfcttfliTS C i aspjffir * IB* : 

[0 0 2 8 ] : * y If ^ (Oryza sativa) 

GAGGGAAGAC CAGGAAGAAG AAGAGGMGA AGCTGGTGAC GGTGAAGCTG AGCGACGAGC 60 
TGATGGGATA CCTGCGGACC MGGAGCTCA TGCCCTACCT CGCGCGCGAG ACGCCTCGCC 120 
CGCTCCCGAT CGATCGCAGC ATCGCGCACA CATGTTCATT GGCCAAGAAG TCAGGCAGCA 180 
AATCGCCGCC CAAGTTCACG AGAACAGAGA ATTTGAGGCC TTCGTCCTCT ACCAGTACCG 240 
CACCAAGGGC TACGCCGAGA TCCAGCAGGA GGTCACGGAC GACGACGACG ACGACGGCTA 300 
GAATCTGTAT GGTATGTTTG GGCAGGGATC GATAATGGIT TGGGGTTGGT CGTATGGAGC 360 
AGTMTGCTT ATCT AAATAT TTACT AGGGT GGCTCTGCTG CTCATTATTT AGGATATAAT 420 
TACCATGGAC AATGGTGTTA TTATGGCCAT ATCTTTGCT A CrCTCTCCGT TCCATAATAT 480 
AAGATACAAC TAI I I I ! I AG GGGGACCACC TATACATTTG CCGATAAATT TTCTTCTGM 540 
AATTTGACAG ATGTMTTAT AGTACAATCG TAGTGTAATT ACACTGTAAC TTATATATAA 600 
CTAGTAATAT GCCCGTGCTA AACGCTACGG GGTAATTATG TTTGTCTTTA ATAACATTTA 660 
AAATTTCATG TTAGCAATTT I II I ICTGTT AGCATMGGT CGTCAATATA AACTCAAATA 720 
ACAGTATGAT ATGATATAGA TATGTTAATA ATAGTTTCAC CATGTTAAAC AAGATAACAA 780 
TTGTCGATCA TCTTGTTACG TO ICI I IGA AGATATACAT GGAACAACTA CTAAAATTTG 840 
CCAATGGGAA CAGTAAATAT TTAGTGAGAC ACAAGTGTTA ATATATAGTC ATGTTATCAG 900 
TCCAGTGCM ATTGACGCAT CTAGAACACG ATGGTATGGA GAAGATAATC TCACAATATT 960 
ACACCTCAGT AGTGATGACG TGCTGTACAA AAACAAGAGG AAGTTGGTGA GTAACATTCC 1020 
GATTAACMT TTACTACCTT CTAAMTATA TTTTCCAATT AATTTTGATC ATGCGAACCT 1080 
ACOTTGCTC ACCAGTCAAG AACGTCTTTA TACACGTATT TCTGGTGCTC TTCCCTC 1137 
[0 0 3 0 ] I2?U#-S| : 2 305KBB?«<D«JB : qenomi c DNA 

SB?'JcOS$ : 623 mm : 

%m<Dm : fflBtl : * U If Iff" 4 * (Oryza sativa) 

m<om : 2 *m mmomm : mm 

GTCCTGCCTC CAATCTAATG CTTAIGrGCl AGIATATA1A I IAC1AGTTT TGTATTTAGT 60 
CGGTGATGCA GTCGTGCATC ATGCAAACTC ATCTCCAACC ATCTATTATG TATTTCCTTT 120 
TGTTCCACTT TTTATAAGAG CCATCAQIT ATTTTCACTT TTGAGCTAGC TTCTCCAGM ISO 
AAATCCAATA ATCTTTTTTG CCTGATCTAA ATATGGGGCC CCfGCATTTT TTCTGATATA 240 
AACAACATCC TAGTTACTGA AACTGTCGGT GCGTAGTGGA TGTGCTTTCT TCATGTACAC 300 
TTAGGTTAAT CAGGCCACTA ATTAATTGAC TGAACACCTT TGACTACTAT ACAACACAGT 360 

crcrcrcrcA cag\cacact ctacttgctt catccagaaa caagagatat attctatagg 420 

TGTGCACACT CGTATATAGA ATGATATAAA MTCATACGT GTAGAGATTT GTCTCTCGAG 480 
GAATCATTTA AAATGACAGT AGCACAATGC AAATTACTAG GTCTAAACAG TACAAGAATT 540 
TTGGTTMTG CCAGCTGTTG GGAGATGT AT ATATAACCTA ATCAAATTTG GGCTAATCAT 600 
TTACTTATTG TGAGAGGGAG CAC 623 

[0031] • 3 b : mmx 

se^jofis : 11 nmomm ^^dna 

: 1 50 GAGGGAAGAGG 



13 

[0 0 3 2] ia?ij## : 4 
E?lJ©*3 : 11 

mn<DWM : i^jSdima 
BW 

CAGGGAAGACC 

[0033] : 5 

K#J<DS3 : 20 
@B?rJcDM : 

h*ay- : mm 

iB?U 

TTGACOCCTTCGTCCT CTAC 

[0034] k5u## : 6 

12?iJ<D;g£ : 2 0 
1B?|J<£>M : «K 
14** 

AGACGTAACAAGATGATCCA 
[0 0 35 ] B3?iJ## : 7 

TTGACGCCTT 
TCACCGACCA 
TAATGGTTTG 
CTCTGCTGCT 
CTTTGCTACr 
TACATTTCCC 
GTGTAATTAC 
TAATTATGTT 
CATAAGGTCG 
AGTTTCACCA 

[0038] m&mn : 1 0 

iB^JcDfiS : 623 

nmom : mm 

: KftRR 

SB^'J : 

GTGCTCCCTC CAATGTAATG 
CGGTGATGCA GTCGTGCATC 
TGTTCCACTT TTTATAAGAG 
AAA.TCCMTA ATdTTTTTC 
AACMCATCC TAGTTACTGA 
TTAGCTTMT CAGGCCACTA 
CrCTCTCTCA CACACACACT 
TGTGCACAGT CGTATATAGA 



7-222588 

14 



(S) 

*iB?»J©SS : 11 

@b?»jco^ : mm 

MOtt: 
EOT 

GTGcrcccrcc 
[0 03 6 ] : 
1B?'J(7)S$ : 11 
10 Bfi^'JOM : W$L 

iB^J<DSffi : ^/Sdna 
SB^iJ 

GTGCTCCCT CT 
[0 0 3 7 ] BVH : 
I35U<DS3 : 591 
@B?|J<DM : &BS 
itom: 2*|ft 
20 h#U5>-:fi»K 

fiffil<DW& ' qenomic DNA 



: * 'J If t^T" -f ^ (Oryza sativa) 



CGTCCTCTAC 
CGACGACGAC 
GGGTTGGTGG 
CATTATTTAG 
CTCTCCGTTC 
GATAAATTTT 
ACTGTAACTT 
TGTCTTTMT 
TCAATATAAA 
TGTTAAACAA 



* 

CAGTACCGCA 
GACGGCTAGA 
TATGGAGGAG 
GATATAATTA 
CATAATATAA 
CI ICTGAAAA 
ATATATMCT 
AACATTTAAA 
CTCAAATAAC 
GATAACAATT 



CCAAGGGCTA 
ATCTGTATGG 
TAATGCTTAT 
CCATGGACAA 
GATACMCTA 
TTTGACAGAT 
AGTAATATGC 
ATTTCATGTT 
AGTATGATAT 
GTCGATCATC 



CGCCGAGATC 
TATGTTTGGG 
CTAAATATTT 
TGGTGTTATT 
IIIIIIAGGG 
GTAATTATAG 
CCGTGCTAAA 
AGCAATTTTT 
GATATAGATA 
TTGTTACGTC 
SI : qenomic 



CAGGAGGAGG 60 
CAGGGATCGA 120 
ACTAGGGTGG 180 
ATGGCCATAT 240 
GGACCACCTA 300 
TACAATCGTA 360 
CGCTACGGGG 420 
TTTCTGTTAG 480 
TCTTMTMT 540 
T 591 
DNA 



: * yif Iff* ■< (Oryza sativa) 



40 



CTTATGTGCT 
ATGCAAACTC 
CCATCAGTTT 
CCTGATCTAA 
AACTGTCGGT 
ATTAATTGAC 
GTACTTGCTT 
ATCATATAAA 



AGTATATATA 
ATCTCCAACC 
ATTTTGACTT 
ATATGGGGCC 
GCGTAGTGGA 
TGAACACCTT 
CATCCACAAA 
AATCATACGT 



TTACTAGTTT 
ATCTATTATG 
TTGAGCTAGC 
CCTGCATTTT 
TGTGCTTTCT 
TGACTACTAT 
CAAGAGATAT 
GTAGAGATTT 



TCTATTTAGT 60 
TATTTCCTTT 120 
TTCTCCAGAA ISO 
TTCTGATATA 240 
TCATGTACAC 300 
ACAACACAGT 360 
ATTCTATAGG 420 
GTCTCTCGAG 480 



(9) »?7 
15 16 
CAATCATTTA AAATGACAGT AOCACAATGC AAATTAGTAC GTCTAAACAG TACMGAATT 540 
TTGGTTAATG CCAGCTGTTG GGAGATGTAT ATATAACCTA ATCAAATTTG GGCTAATCAT 600 



2 2 2 5 8 8 



TTACTTATTG TGAGAGGGAG CAC 

[12] ^^VADNA*AJ-0 877^^ 
l,vc P C R *frtt o fcl&**3iT^^¥Jt^*&. 
H & 0 > X . R fc«attlHl«S&K<D -Y * Jfe 6 }fl Hi L tc D N 

NA0(S*tSt B * 



623 

* [113] Y*^VADNA*L0 6RA^7Yv-fect 
tfL 0 6 RR77Y v-£fla^T PCR*tfftotefe* 

[14] Y*^ADNA4AJ08AA^7Y^-te 
10 iCFAJO 8AB77^^fflL^PCR«f^^/c 

sat***© -y * ^ e » m l tc d n a cr>tss % , a mm 



CH2 3 



[033 



[B4] 



& R 



; : ^i#-H .W&' ffiijb- 



2.0kb 



2L0kfo 



■&6kb 





IBS 



M^Mmmmm^i -14- e 



- 2 2 2 5 8 8 



['Mmm fflf&M i7^©2 (DMmi<c£z>M]ECDmm 
rnnBi w-mi 3¥4^ i oa (2 0 0 1 . 4. 10) 

[&H3#-^3 if#Pf?¥7 - 2 2 2 5 8 8 
[&MB3 ¥J*£7*P8£22B ( 1 9 9 5. 8. 2 2) 
[*fSHH»] S^#I^&?R7 - 2 2 2 6 
[ffl0I##3 mm.W-6-l 6 1 6 2 

C12N 15/09 

AOIH 1/00 

C12Q 1/68 
[F I J 

C12N 15/00 A 

A01H 1/00 A 

C12Q 1/68 A 

[ilfcBB ] ^fiS, 1 2^7^250 (2000. 7. 2 
5) 

t^WiE 1 ] 
[#I¥!i*©3iElffl3 

[in*! i 3 a Mmnmtm^mmmm&^t Mm 
mmmmr «> c t k «t o . -c *«Kia-tt^jFJs© 

[II*IB2] 7 , 7^7-WtPCRKJ:^*y 
^ A D N A ©M£?-Wr#-©if ififcfTt » - * HMMttttt 

^eiatwte?-K:w*wa dna MKcommftu zntc 

[ 11*31 3 ] K?U#-st 3 £ 4 ©^Sie?iJ© 
£JB I >T P C R CC<fc 0 * 4-V A D N A ©jtfc?-BWt© 

1 . IK b ©D N AKit©WI^^$nfc^S^KJ; 

mi. 1 K bCDNA WMt tfEfllSHt 1 ©igSIB?iJ& W 
T-5»W*iI3©^o 

[ S»*JS 5 3 IB?iJ#-^ 5i6 ©i£Sie?iJ© 7" -5 4~? — 

zm^xpcRK.*.*) -r^y^ADNAojaie-^twito 

6Kb©D N A &\X-<Di%m&ti 3 ftfc^5*>it J: 0 . 4 



#>0. 6Kb©DNABlrJ+#iB^Jfi^9©&Sie^J£W 

-rsw*JS5<D^tt„ 

y a d n a oae^f KJt©ii»fi*f f i 1 . -y * #nunmt 
tt^eiaaae ; F-tc«Fiiw& dna mt&wmtfitx £ n 

umm 8 3 @e?'j##7 <t 8 omjmnoy'-' 4-?- 

P C R it J: 0 -Y * irs A D N A©«fcT-tt»rit© 
#J 0 . 6KbODNA WftCDimUftte 3 tlfc^SMC «fc 

[ nwagi 93 * ^N»«m*ttt^f4iaaa{&¥-K:«to 

■Sifo 0 . 6 K b (DD N A |&r3t**I2?fJ## 2 <DtiJffige?iJ * 

wr sat*! 8 <D-fim. 

©r&SIf *1 2 ~ 9 ©Ntl#> 1 JJO^, 

[ i##jf i i ] iB?u#^ i (ctk s n &ig«i2?ij*w 

DNABrJ*-. 

[ IS*! 1 2 3 iE5>J## 9 (C* 5 n StgaiB?iJ£W 
0 . * 0»BIB««t14^»iaa3fi«tK: *J W -5 «it»4 

DNAWJto 

[ II*J1 1 3 ] 12?iJ#-s§ 2 (CiF 3 *l ■5*g*i25lJ** 



1- 



